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A metal dilution degree in the compounds YBa2Cu3O7 and YBa2Cu3Se7 is defined as z =
(rMe/rO2−;Se2−)
3. A substitution of oxygen by selenium changes z by 8 times and the Bose-
Einstein condensation temperature equals TcSe = TcO · 8
2/3 = 364K. The ”active” electron pairs
density in YBa2Cu3O7 is about 1.7×10
20cm−3. The electron effective mass is about 5me and
is proportional to the dielectric constant.
PACS numbers: 71.30.+h, 74.20.-z, 74.25.Jb
The superconductivity at 371K in YBa2Cu3O7 was
found measuring the magnetic properties in [1]. However,
the substitution of the oxygen ions (r02− ∼ 0.5A˚) by
the selenium ones (rSe2− ∼ 1.0A˚) made the lattice un-
stable and the compound irreproducible.
Densities of the electron pairs, transition temperatures
and effective masses at the ”physical” dilution of metals
in Na0.04NH3 (Tc ∼ 200K, m
∗
∼ 5me) [2],
in Na0.05WO3 (Tc ∼ 91K, m
∗
∼ 10me) [3], and
in Ag2(Ag3Pb2H2O6) (Tc ∼ 400K, m
∗
∼ 7.5me) [4]
are known and comply with the BEC model [5].
The ”active” electron pair density in oxides of the
(1− 2− 3− 7) type corresponds to the metal orbital oc-
cupancy, which depends upon the acceptor properties of
the oxygen or selenium ions (the ”chemical” dilution) [6].
(The ”active” electron density in the Noble Gases con-
densates determines by interaction of the atom ground
state orbitals [6]).
Let us assume that the Me and O2− orbital occu-
pancy are inversely proportional to the orbital volumes:
z = (rMe/rO2−)
3; z = 8.0 for the pair Se2− −−O2−.
Therefore, the pair density in YBaCuSe is 8 times larger,
than in YBaCuO. For the BEC mechanism, TcSe =
TcO · 8
2/3 = 91 · 4 = 364K that complies with the data
[1].
About one metal atom falls at one oxygen atom in
YBaCuO. The pair number in the unit cell equals 2.5.
Every electron pair occupies the volume 69.4A˚3. For the
occupancy zBa–O = (2.19/0.5)
3 = 84 we have for the
”active” electron pair density is about 1.7× 1020 cm−3.
The transition temperature TcO = 92K for the BEC
mechanism and the effective mass m∗ ∼ 5me (the di-
electric constant ∼ 20).
The effective electron mass magnitudes are very close
in all of these four systems [1, 2, 3, 4] and comply with
the dielectric constants.
The compounds studied in [1] and [4] show the super-
conductivity of the ”gossamer” kind.
A use of hydrogen for blocking of a part of the oxygen
valence can preserve the lattice structure at the electron
concentration increase leading to an increase of TcO [7].
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